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A  PuMlMtion  from  INPlTTa  iytUwnt  Opcntlent  Program  .^^i 

Network  Operations  Management   ^  '^''''^ 


Nttwork  b1z6  and  complexity  hAi  giiown 
drunatieally  ovw  the  past  twenty  ^ears. 
Ulan  that  ware  eo&carnad  about  the 
•TsQabilily  and  quality  of  batic  vaicft 
•orvicee  yeare  ago  are  now  concerned  with 
how  to  improve  the  flow  of  intra-  and  inte^ 
orginizationftl  infbrraatloii  07ir 


Oifinizationi  that  prtvioualy  had 
etmeema  about  wtfc«Vgi*tg  their  velea 
mpi^sttDM  now  accept  voice  lervicei  u  t 
y^uit  commodity.  And  with  the  emergence 
K  of  workitationi  and  FC^oeal-araa»  wide- 
area,  and  matropoUtan-aToa  natwoifci  hivo 
begun  to  receive  inereaaed  attention, 
partteulariy  aa  uaan  oontinua  to  aaak 
alternatives  to  high-coit  carrier  lervicaf, 

mih  the  growth  of  diiparate,  apedalued. 
local  and  long^etanee  networki,  the 
inflrtaeinf  zwognition  of  networka  aa  a 
itrategie  asaet,  and  the  growth  of  lyttema 
integration,  oryanisationi  inereaabi^ 
recognize  that  networks  muit  be 
integrated  in  order  to  meet  the  needi  of 
diaiutuia. 

more  organizationt  teek  to  Integrate 
their  networks,  eonoems  have  begun  to 
aziee  about  the  ability  of  IkMM^  — ' 
infbrmation  eyetema  and  teleeommuni- 
eatieni  etallk  to  affiMlively  seanage  the 
intaputi^  netwnk  wB^rlroaa^Eitt 


Reiearch  indieatai  that  tfafa  network 
management  prooete  of  the  fiiture  will 
need  to  be  more  end*usen  To  reipond  to 
ond-i»er  noode,  there  win  be  a  need  to 
reduce  time  spent  on  the  details  of  problem 
management  and  increase  attaniaonM«ml^ 
strategic  asset  management 

To  address  the  problems  of  managing 
integrated  networks,  organizations  are 
beginning  to  look  for  altamatives  that  will 
be  more  cost-dfbctiva  and  penult  mort 
f ocui  on  stratagio  tdoeomniiinifitiwa 
planning. 

SIgnlfletnt  Organizational  lasuat 

There  are  numerous  issues  associated  with 
managing  networks  in  today's 
oiganiaations.  A  fisw  of  the  mora  critical 
onoa  are  cdtad  b^ow: 

•  In  many  organizations,  there  Is  a  lack  of 
skilled  personnel  to  manage  large 
integrated  networks.  The  skills  and 
proceseee  of  managing  a  voice  lyatem  are 
not  nacesaarily  truxslerrable  to  the 
management  of  a  LAN  or  lenrline  data 
network.  Inteination  may  neeesiitate 
additional  stalT,  ftirther  increasing  costs. 

•  The  use  of  network  management  tools  is 
incTfMising  lignificantly,  but  many  tools 
are  cfimplax  and  do  not  i^^reea 
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•  Many  network  inBn«nm«nt  tools  Aro 
underutHlved.  Uun  indicate  tibfit  the 
tools  an  complM,  their  staff  is  under- 
trained,  and  that  many  of  today's  tools 

will  not  wmk  eflMv^T  fa^  IB  wtivnrtad 
Mtwork  i&vixTOBi&t. 

•  Oorapoundiiif  tha  oroUama,  thou^ 
many  talacommumeations  maoagars 
balieve  that  they  are  doing  a  good  job, 
information  ayst^ma  and  corporate 
managemant  do  not  naeaaurily  agrae. 
They  have  incrtaiing  intamt  in 
individuals  who  are  mora  sti«tigieally 
and  leaa  taohnkally  Ibousad. 

•  Changes  in  th«  industry  also  oontributa 
to  the  oeneams  of  many  ovaaiiations. 
Sttxningly.  daregulatton  has  lad  to 
Mntinually  increasing  complexity  and 
costs,  maldng  daeisioas  difficult 
Organiiations  are  In  naad  of  a  simplifiad 
anvirozunant*  not  an  environmen£  that 
requit«a  inerttsad  anumnta  of  cozponta 
hmuzom  to  iMnage. 


Hasa  and  other  issues  are  causing 
organizations  to  begin  to  considor 
altematiyes  to  the  traditional  in-housa 
approach  to  natwork  managamant 

Nttwork  Managamtm  Outaourdnci 
Contldantiona 

There  are  numerous  considerations  nlatad 
to  outsourcing.  Thsv  rsflect  user  eoncazna 
and  indicate  a  trend  toward  greater 
eonsidaration  of  outsouroiiig  as  «  viable 
altamativi.  thm  asi  t  nvmm  of  kiy 
points. 

*  An  aitimatad  68%  of  all  raspondanta 
indicate  that  they  manage  thair 
network!  with  in-house  stalF. 

•  Howavar,  whan  eonddaxing  private  and 
publie  lector  organisations  saparataly» 
maarch  data  indicates  that  private 
sector  usert  are  six  times  more  likely  to 
managa  thair  networks  with  in-house 
Btaff  today,  and  that  public  sector 
organizations  are  nine  times  as  like^  to 
oontract  fbr  maaagone&t  of  their 
aatworka. 


esMMI 


Ptw  Categoriis  of  Vendors 
Am  Abli  to  MM  UMr  Niods 


Oommon  CwHer 

Compular  Ec^lpm«ftt  Vtnder 

tfxitpcndtmVtndor 
VaJut-AdMCamar 

NctwQiH  Equlpmtm  Vtndor 
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From  thi  raieanm  resuItB,  it  \%  apparent 
that  not  many(^or|anizattoni  have 
couidarad  comractinf  for  sarvioaa.  Only 
30%  of  thoM  that  aira  not  cumatly 
contracting  hAv«  avan  eonaiderad 
contractlnff  as  an  altamative»  but  69%  of 
thoM  respondeata  think  that  it  ia  a 
growing  trand. 

Raviaw  of  tha  conunanta  aeoompanyinf 
theae  roapenaaa  indlcata  that  uian  hava 
not  givan  contracting  aarioua  consideration 
y  primarily  bacauaathay  do  not  Baa 
tignificaot  gnandal  benefit  and  th« 
m^i^  '  e8ReraIlydonotfeaaii4ar 
^       tha  capabiHty  to'tnanaga  1 
Itttagratad  natwoxin. 


vandora^hava 
large,  complex, 


Whan  aakad  to  rata  tha  ability  of 
lavaral  eitaforiaa  of  Tendon  to 
manage  large»  integrated 
Aetworha,  none  wart  imtad  Taxy 

high,  a«  shown  in  Exhibit  1 « Svatt 
the  rating!  provided  need  to  ba 
quaUfiad. 

Review  of  tha  data  indicatea  that 
there  are  eunantly  no  fail  laadaia 
in  providing  network  management 
aarvieaa.  While  eommon  oaniera 
and  eompatar  aqiaipmant  vndora 
lad  ^  hit,  thflr  ntiagi  im  luA 
auehahmBTWiia. 

In  aralatad  quaatlon,  uaera  ware 
fremuntly  unable  to  identic  a 
leading  vendor  or  they  identiiiad 
▼•adori  baaad  on  name 
mognitioiL  Ethibit  8  ahowa 
vendora  moat  frequently 
mentioned  by  uaan  and  othar 
vendora. 


When  coneidering  the  oxganlzationi  that 
hava  eontaraeted  &r  network  management 
MTvlcesi  there  ia  aome  indication  mat 
providera  of  eyatema  opera^oni  aemcaa 
may  be  in  a  atrong  poeition  to  manage  uaer 
networks.  Of  the  oTganixationi  thatliavt 
contracted  fbr  network  and  mtcms 
operationa  management.  92%  indicated 
oat  tha  provider  ia  the  aama* 

Hiii  data  mu«t  be  viewed  with  lome 
caution,  ainea  the  mj^'ority  of  thoie 
contracting  ware  from  the  public  sector, 
where  contracting  ia  looked  upon  more 
favorably.  However,  the  data  does  euggaat 
a  correlation  between  contractizw  fbr 
ayatama  operationa  and  oontradugibr 
natwoA  iiianigMaant, 


Letdlng  Network  Management  Vendora 
Moat  Fraquantly  Mantfonad 


vandor 

Number  Of  Mentieng 

Uteri 

Vendom 

AT*! 

15 

7 

\m 

11 

6 

DEC 

7 

1 

4 

1 

BT^mnet 

2 

* 

EDS 

2 

4 
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2 

1 
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ixfiiMta 


Strong  Vendor  QualHieations  NflMftiiry 


•  Ttehnleal  txptrtlM 

•  D«monttrat«d  exptHtnos 

•  Slngte  tourot 

•  ServkMiodtRtitfon 

•  Nitwofk  mtnaoem*nt  Ms 


Aa  lndiait«d  in  SzhiUt  8,  then  uii 
number  of  qualificottoni  that  umfi 
oczisidtr  impoftant  fbr  a  vandor  to  ba 
considered  a  candidate  fbr  network 
Bianagemeal  eefvieea. 

*  Vendor!  miut  have  a  high  degree  of 
teehAical  e:q»rtiae  in  all  three  m^or 
typei  of  networke— .voice,  local-area,  and 
long-Une  data  circuite.  Uaere  balieve  that 
exptrtiee  in  one  area  li  not  readily 
tnniiMble  to  the  other  areae. 

*  Vendori  muit  be  ahla  to  demonetrete 
Mpericnce.  lliere  ie  tufiidftnt  - 

oyer  a  vendor'e  ability  to  mmi^^  i^  *e 
dixxerent  troee  of  networke  that  ueere 
expect  vendon  to  be  ihle  to  demonitrate 
e^rience  and  capability  before  the 
vendor  will  be  ooaiidered  ae  a  potential 

•  Ueen  want  to  be  able  to  obtain  their 
network  management  eervieee  from  ■ 
•iogle  v«&dor.  Thus  v«ndori  muit  ba 
able  to  provide  bread  technical  and 
managerial  oapabllity. 

•  Uaere  want  to  deal  with  a  vendor  that 
ha«  a  proactive  eerviee  orientaUon. 
Vaadorw  that  keep  VMnre  adviMd  of 


esditlng  and  potential  probleme. 
and  adviie  them  of  the  itatue  or 
problems  being  addressed,  will 
be  ooniddned  more  tkvorably 
than  those  that  dont 

•  Usen  tzpect  vendors  to  have 
the  neceseazy  tooli  to  manage 
an  Integrated  network.  In  a 
highly  complex  network,  the 
ability  to  utilixa  managament 
tools  eilMhrdyia  a  neeeealtgr. 

Growinfl  Expandltum 

Contraoting  tbr  natwork 
management  is  not  a  new  concept, 
but  as  a  definable  market,  it  ia 
Just  beginning  to  grew. 


Numerous  organizations  contract  with  H 
thirf  party,  in  one  fbnn  or  anotiier,  fbr 
management  ofall  or  part  of  their  M.«rt4r 
networks.  Although  Centrez  service  be 
considered  a  fbrm  of  network  mansfvaent, 
INPUT  generally  defines  netwoA 
operations  management  as  oontractine    «  » 
with  a  single  0if«riMtienJ|feFtB5~^*^^** 
management  of  all  of  an  oiganisation'i 
network  services. 

To  develop  the  market  fbrecast^  INPUT 
took  a  number  of  fkctors  into  aceeuat 
These  included  the  number  of 
ot^linlxatiDns  that  have  large,  mission* 
critical  networks,  the  numlier  of 
Orpnizations  that  contract  Ibr  services 
today,  the  number  of  organizations  that 
have  investigated  contracting,  and 
whethar  network  management  is 
considered  to  ba  a  trend. 

Based  on  OTUTs  researeh  of  ths  current 

market  and  fkctors  that  could  a£(Wt  its 

jpwth,  INPUT  estimates  that  the  market 

fbr  network  management  is  approzimatdy 

$6.7  billion  in  1990.  The  market  is 

projected  to  grow  at  an  estimated  18%  per 

year  to  $16.3  billion  by  1998.         J- ^jLlM 
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EXMM4 

Nitwork  Manag«m«nt  Expenditure  Foreeaet 

1i90>1985 

16r  15.3 


12 

Uter  8 
Expendtiuree 

SBiiliena  ^ 


1600   '  1996 
0AQFUi18% 


Dilvirm  Fereee 

Thtn  «•  •  nuxabtr  of  fbrcM  drivinc 
growth  of  the  network  manacemont 
maikit .  Theee  ombe  lummerised  into 
thm  fliteiorieii    ^bewa  ia  Eihikit  6. 


Bcti 

IMS 

Driving  Poreee  for  Network 
0|iei»tloni  Menioemont 

•  Firandti  icyfngf 

*  Network  complexity 

•  Availability  of  expertiee 

«  The  eotU  of  Atnaging 
netwofks  hai  growA 
ffteedily  ov«r  the  past  ft  w 
yeen  iBd,  though  thew 
are  eontinuoua  eflbrte  to 
hold  or  reduM  ooita, 
orga&iiationt  recognin 
that  nenigement  of  large 
lategrated  zwtwoilu  !• 
Ha^Hiiity  infireeiin|^j 
eoitly. 

•  B«««uee  of  the  growiog 
oofta  aod  recogsitionff 
the  importance  of 
BetwofSi  to  the  bueiiMie, 
ueere  art  begtonifigte 
consider  alteraativeB  to 
liiher  achieve  eavinp  or 


*  Another  filctor  ii  the 
incveaiiDg  oompleiity  of 
netwozkii  UiMft  reragoixe 
that  netwodci  mait 
integrated  and  that  complexity  Inoeaiei 
witii  the  uAtegratien.  Thtf  alia  Mcogniie 
that  Miihiiticated  z&anagament 
techniquM  are  nficeauir  to  eucceNfttlly 
manage  oomplez  netwozvs. 

•  While  many  cifaBiKationa  have 
developed  expertlae  and  proceeeee  to 
manage  integrated  voice  and  daU 
netwoika,  inrndttdton  of  LANs  Into  thi 
environment  InereftMi  the  complexity 
eignificexxtly.  Until  recently,  LANi  were 
not  a  m^or  coniideration  in  network 
management.  They  are  becoming  en 
increacingly  important  fkctor.  Many 
orgmisaaonf  dc  not  have  the  breadth  of 
expertiee  to  succeeifiilly  manage  Iblly 
integrated  teieeommunicailoiia  eervicei. 

•  Closely  related  to  the  increasing 
complexity  is  availability  of  staff 
expertiee  to  manage  the  environment 
SIdllt  developed  to  manage  a  voice  or 
long  line  data  network  may  not  be 
direietly  transfenabli  to  management  ei 
m  intaipmted  (vQifle»  data.  LAN) 
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enviroQznent.  Umt  Ai«  inUreatod  in 
Altdrn&tiveA  to  the  oontinu&l 
fd^^uirementsiajitaffiMMMM. 

Key  Conoluslons  tnd 
Racommtndations 

T2mu:«  art »  numbar  of  co&cludoas  oad 
Koonunondatioai  rtiultbf  from  IKPUTi 
r«f  ttrch  into  tlio  markat  for  natwork 
oparationa  managament  M^jor  pdnta 
ixidudfi  tha  &UainB|: 

•  Tha  markat  for  natwork  managamant 
aarvicaa  ia  juit  baginning  to  amaxia  and 
growth  ia  baing  dampanad  by  dgnifioant 
naarradaUuaaa. 

*  Bacftuaa  of  the  raiitttnoa.  natwozk 
managara  will  wiAdi  'Oba  davalopmant  of 
•yatama  oparatioAA  cantractixig  earafully. 
Succasa  in  aystama  oparatiOAfi 
contracting  will  atimulata  contractljag  for 
natwork  managamant  Many  uaara 
eonHdar  that  oontraetlng  fbr  natwork 
managamaat  haa  a  highar  4^pia  of  ziak. 


70384768724  4159613966: tt  8 
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•  To  ba  auccAisfiil  In  the  network 
managament  market,  many  vandora  will 
need  to  broaden  their  base  of  ekilla. 
Uaara  indieata  that  oomprahanaiva 
tacbnlcal  akilla  in  vcica  n^tema,  long* 
line  data  networking  and  local-area 
netwoikLpg  are  naoaaaaxy  to  ba 
eoBfidaracrft  laading  pvovidar, 

•  Akayalamanttoauoeaaa  wiUbatha 
aztant  to  whi^  a  ▼sudor  pvovidaa 
prpactiye  auppot'  Proactive  aupport 
uapUaa  advialng  uaara  before  problama 
happen  and  continually  advlaing  them  of 
prcigraaa  toward  raaolution.  PrtwetiTa 
aupport  csn       feara  of  loie  of  control 
by  conv^dcg  the  aanaa  that  uaara  ara 
part  of  tha  managamant  procaaa. 

Thara  are  a  numbar  of  araaa  that  vandora 
need  to  addreaa  to  be  luceaaaflil,  but  in  a 
young  and  growing  markat,  thara  ia  time  to 
prepare  atratagiai  that  win  raimit  in 
mftncat  pttiirtniti^399u 
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Network  Operations  Management 


Network  size  and  complexity  has  grown  dramatically  over  the  past  twenty  years. 
Users  that  were  concerned  about  the  availability  and  quality  of  basic  voice  servii^ 
years  ago  are  now  concerned  with  how  to  improve  the  flow  of  intra'  add  mim^ 
organization  information  over  increasingly  complex  networks. 

Organizations  that  previously  had  concerns  about  managing  their  voice  systems  now 
accept  voice  services  as  a  basic  commodity.  And  with  the  emergence  of  workstations 
iaid  PCs;  local,  wide  area,  and  metropolitan  area  networks  have  begun  to  receive 
kicreased  attentiGHH^  pp^p^ij^  mismm  ccmtime  to  seek  altqp)ativi»s  to  bifb  cost 
carrier  services. 

With  the  growth  of  disparate,  specialized,  local  and  long  distance  networks,  the 
increasing  recognition  of  networks  as  a  strategic  asset,  and  the  ^^th  of  systems 
integration,  organizations  increasingly  recops^l^HMIMWMMillpitie  idAl^piilNtio 


With  more  organizations  looking  to  integrate  their  networks,  con^ns  hawi 
to  arise  about  the  ability  of  the  existing  information  systems  and 
telecommunications  staff  to  effectively  manage  the  integrated  network  environment. 

Research  indicates  that  the  network  management  process  of  the  future  will  need  to 
be  more  oriented  to  the  needs  of  end  users.  To  respond  to  end  user  needs,  there  will 
a  need  to  reduce  the  time  spent  on  the  details  of  prohli^S^II^^S^^^BmA  ani 


beginning  to  look  for  alternatives  that  will  be  more  $@jsek^le^iwe  aad  p@ra^ 
focus  on  strategic  telecommunications  plaiming. 

There  are  numerous  issues  assodated  with  managing  networks  m  ilMN^ii 

*        In  many  organizations,  there  is  a  lack  of  skilled  personnel  to  manage  tege 
integrated  networks.  The  skills  and  processes  to  manage  a  voice  system  are  not 
necessarily  transferrable  to  the  management  of  a  LAN  or  long  line  data  network. 


*        Many  network  management  tools  are  underutilized.  Users  indicate  that  the 
tools  are  complex,  their  staff  is  under-trained,  and  that  many  of  toda/s       iMDi  aot 


iment  tools  is  increasing  sii 


-!r!~";>. 


*        Compounding  the  problems,  while  many  telecommunications  msam§&ts 
believe  that  they  are  doing  a  good  job,  information  systems  and  corporate 
mamgement  do  not  necessari^  ajp-ee.  They  have  increasing  interest  in  individuals 


•        Oianges  in  the  industry  also  contribute  to  the  concerns  of  many 
organizations.  Seemingly,  deregulation  has  led  to  continually  increasing  com^ma^ 
and  costs,  making  decisions  difficult.  Organizations  are  in  need  of  a  simplified 
environment,  not  an  environment  that  requires  increased  amounts  of  corporate 

These  and  other  issues  are  causing  organizations  to  begin  to  consider  alternatives  to 


Network  Management  Outsourcing  Considerations 

There  are  numerous  considerations  related  to  outsourcing.  They  reflect  user 
concerns  and  indicate  a  trend  toward  greater  consideration  of  outsourcing  as  a 


•  An  estimated  68%  of  all  respondents  indicate  that  they  manage  their 

•  However,  when  considering  private  and  public  sector  organizations 
separately,  research  data  indicates  that  private  sector  users  are  six  times  a  likely  to 
manage  their  networks  with  in-house  staff  today  and  that  public  sector  orpwls^cais 
are  nine  times  as  likely  to  contract  for  management  of  their  networks. 

From  the  research  results,  it  is  apparent  that  the  number  of  organizations  that  have 
considered  contracting  for  services  is  not  high.  Only  30%  of  those  that  are  not 
currently  contracting  have  even  considered  contradBUlHi  Utt  aliittMivie,  ln^  iS%  of 
^bmc  iN^^^mai^^m^  mki^  it  is  a  ffm/k^  ^ead. 

Review  of  the  comments  accompanying  these  responses  indicate  that  users  have  not 

given  contracting  serious  consideration  primarily  because  they  do  not  see  significant 
financial  benefit  and  tjbwjreneralW  do  not  consider  vendors  to  have  the  capability  to 


When  asked  to  rate  the  ability  of  several  categories  of  vendors  to  manage  large, 
'^^^i^^^^T^nm^^em^  very  highfli  4M»  Ik  WiMT^.  Ewm  the 

•♦EsdttWt  1  Ifere** 

Review  of  the  data  indicates  that  there  are  currently  no  real  leaders  in  providing 
network  management  services.  While  common  carriers  and  computer  equipni^ 
'vmiim  led         ^^tariliigg  wiem  mi  wm^  at»ove  m«xB§e. 

In  a  related  question,  users  were  frequently  unable  to  identify  a  leadii^g  vendor  cw 
they  identified  vendors  based  on  name  recognition.  Exhibit  2  ttiose  veodcHS 
that  were  most  frequently  mentioned  by  users  and  vendors. 


~1 


When  considering  the  organizations  that  have  contracted  for  network  management 
services,  there  is  some  indication  that  providers  of  systems  operations  services  m^ 
be  in  a  strong  position  to  manage  user  networks.  Of  the  organizations  that  have 
contracted  for  netwillMilpmNfp^iM^iMai^^  ^ 
^^smim  is  ^  mmm. 


This  data  must  be  viewed  with  some  caution,  since  the  majority  of  those  contrac^oig 
were  from  the  pubHc  sector,  where  contracting  is  considered  withfreater  favor. 
However,  the  data  does  sugg^t  a  correliKtii 
TTTfrrnlinniT'  wnri  fnr  nrtn-nrlr  ' 

As  indicated  in  Exhibit  3,  there  are  a  number  of  qualifications  that  users  ecs^der 
importaiit^#«in[AiK^j^  »^€«MiMl'fei'ftMiflk^flM»^^ 
services. 

**Exhibit3H^«** 

•        Vendors  must  have  a  high  degree  of  technical  expertise  and  the  eixper^ae 
must  be  in  all  three  major  types  of  networks  -  voice,  local  area,  and  long  line  data 
circuits.  Users  believe  that  expertise  in  one  area  is  not  readily  transferrable  to  one 


•  Vwidors  must  be  able  to  demonstrate  experience.  There  is  sufficient  concern 
Ofver  a  vendors  ability  to  manage  three  different  types  of  networks,  tiiat  users  expi^ 
vendors  to  be  able  to  demonstrate  expe^Mii  tiitf  ii^^ 

be  considered  as  a  potential  candidate. 

*  Users  want  to  be  able  to  obtain  their  network  management  services  from  a 
single  vendor.  This  further  indicates  that  vendors  must  be  able  to  provide  broad 

liianagerisd  capabifity. 

•  Users  want  to  deal  with  a  vendor  that  has  a  pro-active  service  orientation. 
Vendors  that  keep  a  user  advised  of  existing  and  potential  problems  atul  advise 
them  of  the  status  of  proMilMiii^l^|^^i^ 

than  those  that  don't. 

*  Users  expect  vendors  to  have  the  tools  necessary  to  manage  an  integrated 
MtwQ^In  a  highly  complex  network,  the  ability  to  utilize  management  tools 

"is  a  necessity. 


Expenditures  are  Qrowinig 

racting  for  network  managemefl^kost  fi  aMr  i 
it,  it  is  just  bepnnimg  tp  ^ow. 


,  tilt  mm 4tii^mAAe 


There  are  numerous  organizations  that  contract  with  a  third  party,  in  one  form  or 
another,  for  management  of  all  or  part  of  their  networks.  While  Centrex  service  can 
■  %e  considered  a  form  of  network  management,  INPUT  generally  defines  networic 
operations  management  as  -  contracting  with  a  single  orgadlii^cm  lof 
joapa^ement  of  all  of  an  organizations  network  services. 


•i  ... 


To  develop  the  market  forecast,  INPUT  took  a  number  of  faetors  into  accouirt. 
These  included  the  number  of  organizations  that  have  large,  mission  critical 
networks,  the  number  of  organizations  that  contract  for  services  today,  the  number 
of  organizations  that  have  investigated  cot^0ll^-mB&i>^dBm  melMmk 

Based  on  INPUT'S  research  of  the  market  today  and  factors  that  eeuM  effieel  growtibi 
of  the  market,  INPUT  estimates  that  the  market  for  network  management  is 
^^oximately  $6.7  bilU^^]^90.  The  market  is  projected  to  grow  at  an  estimated 


Exhibit  4  Here** 

There  are  a  number  of  forces  driving  growth  of  the  market  for  n^mm^ 


-•#1 


WtSHere** 


•  The  costs  of  managing  networks  has  grown  steadily  over  the  past  few  years 
and,  while  there  are  continuous  efforts  to  hold  or  reduce  costs,  organizatioiik 
recognize  tfaaat  wmm^simmB^M^^w^  t^priMl  neiw^rt&s  m0mm^kaetms&t^ 
costly. 

*  Because  of  the  growing  costs  and  recognition  of  the  importance  of  networks 
ftS  %e  business,  users  are  begiiming  to  consider  alternatives  to  either  achieve  savings 


*  Another  factor  is  the  increasing  complexity  of  networks.  Users  recognize  that 
m^mif^  must  be  integrated  and  that  complexity  increases  with  the  integraticm. 
They  also  recognize  that  sophisticated  mnoipig^  tpiim%ii»  «re  oee^^ 
successfully  manage  complex  networks. 

*  While  many  organizations  have  developed  expertise  and  processes  to  mam^ 
integrated  voice  and  data  networks,  introduction  of  LANs  into  the  envirormient 
increases  the  complexity  significantly.  Until  recentiy,  LANs  were  not  a  major 
consideration  in  network  management.  They  are  becoming  an  increasingly 
im^or^^^^l^r^Many  organization  49  wPt  feyjJ^^'P^l^pf  expertise  to 

*  Closely  related  to  the  increasing  complexity  is  availability  of  staff  expertise  to 
manage  the  enviroiraient.  Skills  developed  to  manage  a  voice  or  long  line  data 
network  may  not  be  directly  transferrable  to  management  of  an  integrated  (voice, 
data^Xi^^  j^|c^a|m^|;  y  interested  in  alternatives  to  the  continual 

Key  Conclusions  and  Ri^ounendations 

There  are  a  number  of  conclusions  and  recommendations  resulting  from  INPUT'S 
r§i^^  into  the  market  for  network  operations  management.  Msyor  points  include 
iring: 


"  .... 


r 


The  market  for  network  management  services  is  jual  iM^^taMiog  lir  CiliMlj^ 
is  bNmi^^aknafMaied  %  a^oificaat  user  r^rtance. 

•  Because  of  the  resistance,  network  managers  will  watch  the  development  of 

systems  operations  contracting  carefully.  Success  in  systems  operations  contractii^ 

t^^^^^^^HM^^^^Mi^^^M  h^^^^^^r*  Many  users  consider  that 

•  To  be  successful  in  the  network  management  market,  many  vendors  will  need 
lo  broaden  their  base  of  skills.  Users  indicate  that  comprehensive  tedMHniMKliB 
voice  systems,  long  line  data  networkiag  and  kNcal  arWk  me^bm^m^  u%  m&simf  to 
be  considered  a  leading  provider. 

•  A  key  element  to  success  will  be  the  extent  to  which  a  vendor  provides  pro- 
active support.  Pro-active  support  implies  advising  users  before  problems  happen 
and  continually  advising  them  of  progress  toward  resolution.  Pro-active  supfN$|i  aHi 
allay  fears    lim^ismtaol  h^  €msif«^^B$  a  mxmM  beu^  part  oi  ^  mmm^^BmA 
process. 

There  are  a  number  of  areas  that  vendors  need  to  address  to  be  successful,  but  in  a 
young  and  growing  market,  there  is  time  to  prepare  strategies  that  will  result  in 


This  Research  Bulletin  is  issued  as  part  of  INPUT'S  Systems  lAtogration  Program. 
The  information  for  this  ^Uetin  was  extracted  from  a  soon  to  be  releasal  i^HNrt, 
U.S.  Network  Management  Market,  1990-1995.  If  you  have  questions  or  comBmaim 
on  this  bulletin  or  to  purchase  the  report,  please  contact  your  local  INPUT 
organization  or  Doug  Wilder  at  INPUT  Inc.,  1953  GalMrl^^El^  Si§,  Vkima, 
VA,  22m  Fhxms  imMl^lQ,  ¥m  703<847-4S72. 
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Network  Oparations  Management 


Network  size  and  complexity  has  grown 
dramatically  over  the  past  twenty  years. 
Users  that  were  concerned  about  the 
availability  and  quality  of  basic  voice 
services  years  ago  are  now  esQi^nied  with 
how  to  improve  the  flow  of  intra-  and  inter- 
organizational  information  over 
increasingly  complex  networks. 

Organizations  that  previously  had 
concerns  about  managing  their  voice 
systems  now  accept  voice  services  as  a 
basic  commodity.  And  with  the  emergence 
of  workstations  and  PCs — ^local-area,  wide- 
area,  and  metropolitan-area  networks  have 
begun  to  recave  increased  attention, 
particularly  as  users  continue  to  seek 
alternatives  to  high-cost  carrier  services. 

With  the  growtJi  of  disf^o^te,  ^sedaHzed, 

local  and  long-distance  networks,  the 
increasing  recognition  of  networks  as  a 
stmtegic  asset,  and  the  growth  of  systems 
inte^ation,  organizations  increasingly 
recognize  that  networks  must  be 
integrated  in  order  to  meet  the  needs  of 
tiie  Aiture. 

As  more  organizations  seek  to  integrate 
their  networks,  concerns  have  begim  to 
ariie  about  the  ability  of  in^mxmtion 
systems  and  telecommunications  staffs  to 
effectively  manage  the  integrated  network 


Research  indicates  that  the  network 
management  process  of  tJie  future  will 
need  to  be  more  end-user  oriented.  To 
respond  to  end-user  needs,  there  will  be  a 
neeid  to  reduce  time  spent  on  tiie  itetaik  of 
problem  mmBB^emmit  md  inorease 
attention  on  strategic  asset  mans^ement. 

To  address  the  problems  of  managing 

integrated  networks,  organizations  are 
beginning  to  look  for  alternatives  that  will 
be  more  cost-effective  and  permit  more 
focus  on  strategic  telecommunications 
planning. 

Significant  Organizational  issues 

There  are  numerous  issues  associated  with 
managing  networks  in  today's 
organizations.  A  few  of  the  more  critical 
ones  are  dted  below: 

•  In  m£iny  organizations,  there  is  a  lack  of 
skilled  personnel  to  manage  large 
integrated  networks.  The  skills  and 
processes  of  managing  a  voice  system  are 
not  necessarily  tr£msferrable  to  the 
management  of  a  LAN  or  long-line  data 
network.  Integration  may  necessitate 
additional  staff,  further  increasing  costs. 

•  Tbm  use  of  network  management  tools  is 
increasing  significantly,  but  many  tools 
are  complex  and  do  not  address 
multivendor  problems. 
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•  Many  network  management  tools  are 
vmderutilized.  Users  indicate  that  the 
tools  &te  (implex,  their  staff  is  imder- 
trained,  and  that  many  of  today's  tools 
will  not  work  effectively  in  an  integrated 
network  environment. 

•  Compounding  the  problems,  though 
many  telecommunications  managers 
h^ame  timt  they  are  doing  a  good  job, 
ini^raiation  systems  and  corporate 
management  do  not  necessarily  agree. 
They  have  increasing  interest  in 
indMdusto  wfao  am  mme  itrst^caQy 
and  less  technicatty  &cased. 

•  Changes  in  the  industry  also  contribute 
to  the  concerns  of  many  organizations. 
Seemingly,  deregulation  has  led  to 
continually  increasing  cono^lexity  and 
costs,  ma^ng  dediaons  d^meolt. 
Organizations  are  in  need  of  a  simplified 
environment,  not  an  environment  that 
requires  increased  amounts  of  corporate 
resottrces  to  manage. 


These  and  other  issues  are  causing 
organizations  to  begin  to  consider 
alternatives  to  tiie  trsuiitional  in-house 
approach  to  network  management. 

Network  Management  Outsourcing 
Considerations 

There  are  numerous  considerations  related 
to  outsourcing.  They  reflect  user  concerns 
and  indicate  a  trend  toward  greater 
consideration  of  outsourcing  as  a  viable 
alternative.  Thei^  are  a  nmnber  of  key 
pointe: 

•  An  estimated  68%  of  all  respondents 

indicate  that  they  manage  their 
networks  with  in-house  staff. 

•  However,  when  considering  private  and 
public  sector  organizations  separately, 
research  data  indicates  that  private 
sector  users  are  six  times  more  likely  to 
manage  their  networks  with  in-house 
staff  today,  and  tliat  public  sector 
organizations  are  nine  times  as  likely  to 
contract  for  management  of  their 
networks. 


Exhibit  1 


Few  Categories  of  Vendors 
Are  Abte  to  Meet  User  Needs 


Common  Carrier 
Computer  Equipment  Vendor 
Independent  Vendor 
Value-Added  Carrier 
Network  Equipment  Vendor 
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2.8 


2.7 
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Vendor  Ratlnsi 


5 
High 
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From  the  research  results,  it  is  apparent 
that  not  many  organizations  have 
o(HieM@red  e(mtxii#Qg^i»r  services.  Only 
30%  of  those  thai  mm  Ja©t  currently 
contracting  have  even  considered 
contracting  as  an  alternative,  but  65%  of 

gtovdog  to>end. 

Review  of  tibie  comments  accompanying 
tihiese  responses  indicate  that  umra  have 
not  given  contracting  serious  consideration 
primarily  because  they  do  not  see 
significant  financial  bao^t  and  they 
generally  do  not  believe  that  vendors  have 
the  capability  to  manage  laz^e,  complex, 
integrated  networks. 


When  asked  to  rate  the  ability  of 
several  categories  of  vendors  to 
manage  large,  integrated 
networks,  none  were  rated  very 
high,  as  shown  in  Exhibit  1.  Even 
the  ratings  provided  need  to  be 
qualified. 


Review  of  the  data  indicates  that 
there  are  currently  no  real  leaders 
in  providing  network  management 
services.  While  common  carriers 
and  computer  equipment  vendors 
led  the      th«^  ratings  were  mt 
much  shove  average. 

In  a  related  question,  users  were 
fi^uently  tmable  to  identify  a 
leading  vendor  or  they  identified 
vendors  based  on  name 
recognition.  Exhibit  2  shows 
vendors  mmt  fir^nenHy 
mentioned  by  usezis  and  other 
vendors. 


When  considering  the  organizations  that 
have  contracted  for  network  management 
SOTVices,  there  is  some  indication  that 
providers  of  systems  operations  services 
may  be  in  a  strong  position  to  manage  user 
networks.  Of  the  organizations  that  have 
contracted  for  network  and  s;^Btems 
operations  management,  92%  indicated 
that  the  provider  is  the  same. 

This  data  must  be  viewed  with  some 
caution,  since  the  majority  of  those 
contracting  were  from  the  public  ^ctor, 
where  contracting  is  looked  upon  more 
favorably.  However,  ihe  data  does  suggest 
a  correlation  between  contracting  for 
systems  operations  and  contracting  for 
network  nmnagement. 


Exhibit  2 


Leading  Network  Management  Vendors 
Most  Frequently  Mentioned 


Vendor 

Number  of  Mentions 

Users 

Vendors 

AT&T 

15 

7 

IBM 

11 

6 

DEC 

7 

1 

MCI 

4 

1 

BT/Tymnet 

2 

EDS 

2 

4 

Sprint 

2 

1 
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existing  and  potential  problems, 
and  advise  them  of  the  status  of 
problems  being  addressed,  will 
be  considered  more  favorably 
than  those  that  don't. 

•  Users  expect  vendors  to  have 

the  necessary  tools  to  manage 
an  integrated  network.  In  a 
highly  complex  network,  the 
ability  to  utilize  management 
tools  effectively  is  a  necessity. 

Growing  Expenditures 


Exhibits 

Strong  Vendor  Qualifications  Necessary 

•  Technical  expertise 

•  Demonstrated  experience 

•  Single  source 

•  Service  orientation 

•  Network  managenient  tools 


As  indicated  in  Exhibit  3,  there  are  a 
number  of  qualifications  that  users 
consider  important  for  a  vendor  to  be 
consider^  a  candidate  for  network 
management  services. 

•  Vendors  must  have  a  high  degree  of 
technical  expertise  in  all  three  major 
types  of  networks — ^voice,  local-area,  and 
long-line  data  circuits.  Users  believe  that 
es^rtise  in  one  aafea  is  not  readily 
transferrable  to  the  other  areas. 

•  Vendors  must  be  able  to  demonstrate 
experience.  There  is  sufficient  concern 

over  a  vendor's  ability  to  manage  three 
different  types  of  networks  that  users 
expect  vendors  to  be  able  to  demonstrate 
experience  and  capability  befi>XB  the 
vendor  will  be  considered  as  a  potential 
candidate. 

•  Users  want  to  be  able  to  obtain  their 

network  management  services  from  a 
single  vendor.  Thus  vendors  must  be 
able  to  provide  hcmA  tedhnical  and 
managerial  capaMlity. 

•  Users  want  to  desl  with  a  vendor  that 
has  a  proactive  service  orientation. 
Vendors  that  keep  users  advised  of 


Contracting  for  network 
management  is  not  a  new  concept, 
but  as  a  d^bnable  market,  it  is 
just  beginning  to  grow. 

Nimierous  organizations  contract  with  a 
thiitl  imrty,  in  one  form  or  another,  for 
management  of  all  or  part  of  their 
networks.  Although  Centrex  service  might 
be  considered  a  fotixi  of  network 
management,  INPUT  generally  defines 
network  operations  management  as 
contracting  with  a  single  vendor  for  the 
manageiaent  of  all  of  an  orpoiizatiim's 
network  services. 

To  develop  the  market  forecast,  INPUT 
took  a  number  of  factors  into  aca)unt. 
These  included  the  number  of 
organizations  that  have  large,  mission- 
critical  networks,  the  nmnber  of 
organizations  that  contract  for  services 
today,  the  number  of  organizations  that 
have  investigated  contracting,  and 
whet^bi^  network  management  is 
considered  to  be  a  trend. 

Based  on  INPUT'S  research  of  the  current 
market  and  factors  that  could  affect  its 
growth,  INPUT  estimates  that  the  market 
for  network  management  is  approximately 
$6.7  billion  in  1990.  Hie  market  is 
projected  to  grow  at  an  estimated  18%  per 
year  to  $15.3  billion  by  1995  (see  Exhibit 
4). 
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Exhibit  4 


Network  Management  Expenditure  Forecast 

1990-1995 

16  r-  15.3 
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Driving  Forces 

There  are  a  number  of  fin@@8  Mving 
growth  of  the  network  management 
market .  These  can  be  summarized  into 
three  categories,  as  shown  in  Exhibit  5. 


Exhibit  5 

Driving  Foi^i^  for  ii&t«roric 

Operations  Management 

•  RnarK»ai  savings 

•  Network  complexity 

•  Availability  of  expertise 

The  costs  of  managing 
networks  have  grown 
steadily  over  the  past  few 
years  and,  though  there 
are  continuous  efforts  to 
hold  or  reduce  costs, 
organizatioiui  recognize 
that  management  of  large 
integrated  networks  is 
bediming  increasingly 
costly. 

Because  of  the  growing 
costs  and  recoi^aition  of 

the  importance  of 
networks  to  the  business, 
users  are  beginning  to 
consider  alternatives  to 
either  achieve  savings  or 
hold  costs  down. 


•  Another  factor  is  the 

increasing  complexity  of 
networks.  Users  recognize 
that  networks  must  be 
integrated  and  that  complexity  increases 
with  the  integration.  They  also  recognize 
that  sophisticated  management 
techniques  are  necessary  to  successfully 
manage  complex  networks. 

•  While  many  organizations  have 

developed  expertise  and  processes  to 
manage  integrated  voice  and  data 
networks,  introduction  of  LANs  into  the 
environment  increases  the  complexity 
significantly.  Until  recently,  LANs  were 
not  a  major  consideration  in  network 
management.  They  are  becoming  an 
increasingly  important  factor.  Many 
organizations  do  not  have  the  breadth  of 
expertise  to  successfully  manage  fuUy 
integrated  telecommunications  services. 

•  Closely  related  to  the  increasing 
complexity  is  availability  of  staff 
expertise  to  manage  the  environment. 
Skills  developed  to  manage  a  voice  or 
long-line  data  network  may  not  be 
Erectly  IxBi^enmble  to  manaptment  of 
an  integrated  (v(n(»,  data,  LAN) 
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environment.  Users  are  interested  in 
alternatives  to  the  continual 
reqt3ireiiieiits  to  m<»«ase  staff. 

Key  Conclusions  and 
Recommendations 

T^ne  are  a  nund»^  of  conclusions  and 
recommendations  resulting  from  INPUT'S 
research  into  the  market  for  network 
opmaMtmmmasmmt.  Major  pomts 
include  the  following: 

•  The  market  for  network  management 
semcee  is  jnst  b^ttoii^  to  msm^  mod 
growth  is  being  dampened  by  dg^cant 
user  resistance. 

•  Because  of  the  resistance,  network 
managers  will  watch  the  development  of 
systems  operations  contracting  carefully. 
Success  in  sywbssm  epGrniiom 
contracting  AviU  stimulate  caatra^ing  for 
network  management.  Many  users 
consider  that  contracting  for  network 
managem^t  has  a  hi|^r  (^^em  of  risk. 


•  To  be  successful  in  the  network 
management  market,  many  vendors  wiU 
need  to  broaden  their  base  of  sMlls. 
Users  indicate  that  comprehensive 
technical  skills  in  voice  systems,  loi^- 
Hne  data  networking  and  local-area 
networldi^  are  neeessary  to  be 
(^nd<fez«d  a  leading  provider. 

•  A  key  element  to  success  will  be  the 
extent  to  which  a  vendor  provides 
proactive  support.  Proactive  support 
implies  advising  users  before  problems 
happen  and  continually  advising  them  of 
progress  toward  resolution.  Proactive 
support  can  allay  fears  of  loss  of  control 
by  conveying  the  sense  that  users  are 
part  of  the  management  process. 

There  are  a  number  of  areas  that  vendors 
need  to  address  to  be  successful,  but  in  a 
young  and  growing  market,  there  is  time  to 
prepare  strategies  that  will  resxjlt  in 
market  penetration. 
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